Adenovirus-mediated gene transfer to ischemic brain is augmented in aged rats.
Gene therapy may be a promising approach for the treatment of brain ischemia. Because older populations are susceptible to ischemic stroke, we examined the effects of aging on adenovirus-mediated gene transfer to the ischemic brain of rats. Brain ischemia was produced by photochemical occlusion of the distal middle cerebral artery of aged and adult spontaneously hypertensive rats. Ninety minutes after ischemia, an adenoviral vector encoding beta-galactosidase was injected into the contralateral (C) and ipsilateral [peri-ischemic (I-p) and ischemic core (I-c)] parietal cortices. Cerebral blood flow (CBF) was measured by laser Doppler flowmetry. Transgene expression was scored semiquantitatively as an expression score by histochemistry and also quantitatively analyzed by chemiluminescence assay. Changes in CBF after ischemia in aged rats were not significantly different from those in adult rats, although the infarct rim in the older rats tended to be closer to the midline than in the younger rats. beta-galactosidase was detected in both neurons and non-neuronal cells at C and I-p, and was primarily present in non-neuronal cells at I-c. The expression scores 1 and 4 days after ischemia in the aged rats were similar to those in the adult rats. However, the score for the I-c at 7 days after injection was significantly greater in the older rats than in the younger adult rats. beta-galactosidase activity at I-c 7 days after ischemia in the aged rats (8.0+/-1.7mU/mg protein) was significantly greater than that in the adult rats (1.3+/-0.4, p<0.01). Adenovirus-mediated gene transfer to the ischemic brain may thus be more effective in aged rats than in adult rats.